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Pickup Actuator 

Abstract: 

Provided is a pickup actuator. The pickup actuator includes a base member; two 
pairs of first and second yokes disposed on a top surface of the base member to be spaced a 
predetermined distance from each other while facing each other, two pairs of first and 
second magnets respectively attached to inner surfaces of the first and second yokes, a lens 
holder having a pair of through-holes for accommodating the first yokes and the first 
magnets attached to the first yokes, the lens holder being suspended at one side over the 
base member by a wire spring so that the lens holder can move in a focusing direction and 
a tracking direction, a pair of tracking coils respectively attached to inner walls of the pair 
of through-holes formed in the lens holder to correspond to the first magnets, a pair of 
focusing coils attached to both side walls of the lens holder to correspond to the second 
magnets, and a damping fluid applied to surfaces of the first and/or second magnets to 
sufficiently contact the tracking coils and/or focusing coils and damping vibrations 
generated in the lens holder during operation of the lens holder. Accordingly, since the 
efficiency of the coils is high and the lens holder is light, sensitivity can be enhanced. 
Since a magnetic flux density is constant everywhere the coils are placed, rolling can be 
prevented. Further, since the vibrations of the lens holder are damped by the magnetic 
fluid quickly, an objective lens can be put on a target point faster. 
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?HA|=J B iTSCHI 21*1- ^OilOIEI^, UIIOI^ ^JH; MOI^Jfl^ £-3 EH! B8*l- ZJ-^M CH^F 
EITii HH*I£! ^ £C°I 31 1 S! HI 2 S3; H 1 S M 2 £3°J LH#SCHI ^ ¥^TS ^ ^ fll 1 a HI 
2 DQL1IM; 7HI 1 S3 S 01 CHI ¥^ h £! HI 1 DH1L1I.MS 4>Sm7| tl £T°I &SSOI ^gEICH, tHIOl 
^HfCHI a MEHU »if.£3 01=01 7fnoEi 3 IJ^OI 2H3ICH r^gtHI BJuH *!7|- tf MHDL 

[HM2!*7h irXH^I ^^^Q; HI 1 COL11M2I- CHetiE^ ^mUCHI *J ^M^BJ LH^CHI 

Zj-zi- ei- mjo, E^jjgi^; xil 2 0QL1IM2I- CHgElE^ Sl^Ci^ *W«(H| *h ^ 

a MEHU3SJ S'/Efe E?1£!3iiCHI #Bul g^ElE^ HI 1 a/E= 7H1 2 □ULilMBJ S3 
Oil 2|Z| ^gtlCH a.*.«|2| =?mM 01 a^a-QQil £!=# c ^t[~ SUSHIS Et^Ch 0! 

Oil 3^ Ahg sMOl £^3A|E ?!!^P7h 7^71 [IH^CHL 3£> ^ 4= SiD. XM^E7|- 

3^01 ^01^ Ofc^ttOIAHJ- ^§5fE5, l^f gWlir 4= EE*]-, 2!*^E| 2J *!§0I Sail Oil 

gbttS ZMIEIHS, [H^2!^M s SX|gCHi MU- B JTEI EWAIB 4= SACK 

s?i«n»s-», sia, swa, *!a*i^oiioiEi, »ssh, e^/mehu 

f guy 

E IS £2H ^3 ^j^DilOIEIM UEHd! B^H AhAlE, 

£ 2= E 1£| *i^0i|O|E17> £^£1 ^EHM LhEh^j AhAISE, 

E 35 E 2(HI LhEhtH *!~0]|O|E12t 

£ 4^ gEH 5>S ^^QflOIEI^ Ah7jt!^CHI J}^5. 3tFM E3, 

^ 5^ gEHBj BECHI ^Jt> C JI s^M SStl7| £3, 

£ 6£ B ^SQil CCfg 5|g ^CHIOiEiej g ^AICRIM LhEhtH g^H AhAIEE, 

£ 7S E 62J ^j* (HI 01 El 71- iH^J ^EHM LhEhtf AhAlE, 

£8§£ 20)1 LhE^ 5"^ ^^Oi|0|E12q 

£ 9^ g g ^Al Oil Oil [[fg ^12 ^^QilOIEi2i A^7|t|^CHI 2]^ A^^E BE SS! E 

e los £ irs (Hi mm ^^(hioiei^ am HMmw liew ai-aie, 

E 115 E 100)1 UEm ^^OilOIEIBj B-E3E, 

E 12^ B ^S2J CrM ^A| Oil CHI Biti" ^^CHIOlEi^ aSSSIOII ^ SS Ejl|-i= ^§3|7I 
ESOIQ. 
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110;H-OI£#n 112:8a# 

XIXI^ I20;S!£§E| 

122;EHM?«* 1 24a , 1 24b , 1 24c, 1 24d; 2HDI CM 

130;Si«3 ?S^9 132a, 132b, 132c, 132d;£H 

1 34a, 1 34b, 134c, 1 34d;DIQL1l M 1 36a J 36b; £ 

136c,136d;3?l£iag 1 50; S! Sail 

ass ^^onoiEiofl s» 5Qi ck 

BQ— 3'2|- ITS 7l«DH.aH SW^S* QISWOI SMfl 7|WjZ ngftFc WOfe D|.ffl-2| 

^ era sa. oia srs &?iwqi*ss*ioiiai *t*oiGiEis b-msi a ^ ^em a^ws 
dh° satr^sRioiQ. oiatr tig ^oiioie^ htii, ihioia^xii, mm±$xm oram se 

^ xl El CM SCI±3£| ?||3£g 1-g SAWIOI l^i^M gj^jj. c£^ gMM CHSS! 
221- Baa SSZSSQ H £>^l 9! MEHU 0!^AI=?l~ 

20121- ir= *i*(hioih2i sfjaja & mi^i-'e i lhai e smi eaieioi si^ hk oim a 
sa- no. 

EE IS SBH =!B ^CHIOIEI^ AFAIEc. OIH, E 2z E 1°-J AMJE Q|-ffl, £ 3° E 2BJ 
EOIP. 

E 1 LHAI E 3CHI A1 EAia HKh HOI, HEH2J *!#0HO|E1= fllOI^XHOO), S!**Q(20) 3! 2!* 
*□ ^S^e(30)S ^HI*H1K 

#71 MOI^^XIKIO)^ BHI*(12)2F SQ A|A|^(14)^ ^SEIDK g\7l SQ A|A|^(14)= g*II^(12)2] 
#S BI4N 47H2J UAK16a)(16b)0il 2|«| atffilCH SQ. 

HEIIl, H*«[:-|(20)M£ (22)71- SfflEICH SJHDK 2^2] &H3I0I 

± = B(24a,24b)(24c,24d)0|| 2|3|-01 2 MEHU S*^S2J 0 |^ 0 | 7F^oK^ ffllOl^fll ( I0)2J 

*Q AIAI^( 14)011 *^E|CH 3D. Eth £71 !!!* SCI (20)0)1 = lE^EI^ S3! * 8*1-71 CJ- £T2J 
£«£(26a)(26b)OI t*2E|0) SiQ. 

SJE, #71 ^S*EK30)S 2 £T2| HI t a 7HI 2 R3(32a,32b)(32c,32d)2K tl" 

0hHL1IM(34a)(34b)EK ^Q^S3S(36)S ^SSa. 4^1 HI 1 ^ HI 2 £H(32a/32b)(32c,32d)^ 
WIOI^^^H (1.0)2| g jj|^(12)2J '^™Z^m ^ ^XlEICfl, £J\ ti" 

□OL1IM(34a)(34b)^ ^| HI 2 RH(32c)(32d)2J LH^CHI ¥^'Q. 3EIH, £J\ *Q^S3g (36)^ 
a i*Q (20)011 4=1 ti" ^t>^^ £?1^!3^(36a)SK S!^^CH(20)2J °^(HI ^1 

5?ia-affl(36a)ah ^JHuI-E^ 3^^! 2^2J E^U3^(36b,36c)(36d,36e)^ 0|?|A|, 291 

□F3L1IM(34a)(34b)^ ^§2J Ahl?l5l^s ^1 S3(32a,32b)(32c.32d)^ 0QL1I e (34a)(34b) 

2J Ah^sEM ^R2| "JtF£g SSAIU2I- ^AIOI! ^EH mk\?\= <*%*m ttQ. 

0I2I- a-OI §BH°J ^CHIOlEi^ DPL1 M (34a)(34b)2h 5?123^(36a) a 

^EH1^3^(36b,36c)(36d,36e)CHI 2Jt»" ^s^-gOII a»E»Cr(20)7|- ^2 SI MEHU ^ 

Olgij^^AN EH^?1!^(22)2J 3 ^^01 ^tS&D. 

HE1LK #7121- ^ SEH2J ^^WIOlEi^, A^l^!^^ ^E^F ^DiAIH, E UsStl #g 

01 ^l!2S^, 5| e HI CUM H^t^fe CHICHI Hl^Oi M till Uh^^hAI ^ ^^01 EIH ^Q. 

^EH 5jg ^^Qi)0|E1^| XK7|1|S01IA1£ i?i^3^(36a)0! ?I!^C1(20)2| SM&iKHI ^S*]" ^ 
*fP^ S^g 01 Si^QL 01 &9i£ 5a-g(36a)# DDL1I M(34a)(34b)2|- [Ht> F E|= ^^^^^ &w 

^l^l 45£^=IHI AhgEIDt, EF^ WSS^B ^ °|^Ai^ il 

fiti" ^^OIQ. CE1-EI-A1, gEH2] ^x|^?^CHI 21§h3, 5^2] AhS 2^01 ^011 SSi" OhUEj- ?ji 

^W3 (20)2| °71IM fi2.'^^ stSft^l tlHSOIh CHP^^(22)2J S! MEHU §^A| 

hich^em s»Ai3|« a a. 

Ell*-, Em ^^CHIOIEiBJ A^ltl^tHlAi^, 301 B£!t* 31^3381 ^EH2] DPU M (34a)(34b)# AhM 
oH3 UK OlEitJ" 0QUIM(34a)(34b)M Ah^ 1°, E 4CHI Ai ^~ dh£h &0L AMri]E7h 
715^5 ^fi^ §S SfoB A| ~ 7^A|^ ?>71l =JQh. CU-EI-A1 , OlEiti" S^CHIAI 

S2»3(20)3l- ^SW S^, 3^(36a)(36b)(36c)(MI ?HHXIS A^§E7|- ^Sxl ttHSOfL 
^^□(20) ^^Al 2! H J2fl^^|- s^SoKiHI Eld, H 5?12 g^AI ^^^[11(20)71- ^^^^ 7ie 

chai^ mhoi saaa. ftnoi »^aa, »«iaej ai «»oi ^^^^i ssfeihs, 0121 ej 
Himoio^i-Lh §E}i2j oji^oiioie^ AK7i5i^°j mmw ^mmz ^01 m^i-^i-sq. 

SEtN §EH2] 5|2 ^^tHIOIEiCHlAi^ S!2Wa<20)7h = 2hOICH i=S(24a,24b)(24c,24d)M 2|uh01 
SCI A|AI¥( 14)011 ^^EICH Si^ UK 01 Oil CKh CH«e!2(22)2| i?12 ^ S5rAL CHaSS^(22) 
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7Y ^£xisoii ^§^£5 E3i wvm Aie."-oi ±&so. e m tsmoi ois MQ gum £ 

£ SH/d, AUS^ CH»H2(22CT ^iAIEDW E&ftPI flflKM OlSftKtfQt V US*, 7}£m 

■t = EHf ?!!2S(22)7h 4XnaiM EiTSfea SEIS AlZfg LtEMLl. 

E 52] "Ga"^ fflSB!*(22)2|- Q|#32! g^Si UEH_H = fl£54 01 [HM2!3(22)^ ^£X|g 
TDKI Ei^feai "0 M 2J AIZK1I 3 El Til SO. 3E-|Lb Of CHSa!ZS(22)2| ^E(2E "6a-SJ 7\ 

m7\)7\ 63*1 ©g ^tHIH°l KM 7Wl0t Wl EUS01I, S^££ M^hSMCh 
E 52] "6b^ OI«!Z(22)e|.tSfla|oi g*!Sl- *!E §2| ttOSW, 01 3?&, EA|§ dh£h 

30L CH«'a!S(22)7h ^£AIS TWA efSEITi EWH&B 4§2| ALZJ- '"tb"^ 'ASSO. 01 AI2t 
"tb"g S0| 71 SloKfl CHSSi*(22)2| 0|§±EM BTEISra, E 5011 "Gc"^ EAIS Hfffl- 301, 
EH«!Z{22PI- ^iAIS "T"HW E.ITEISHI 33 = AI2JS "tb"«A| "tc"£ 4^ 2l°.0, 01 
M£ DltSl2(2)3l- 3^1 3711 SO. 

□121- 301 EH «B!* (22)71- SSS [HMS!Z(22)2| OI-S^E?* 33 S-MWQI, OEW, 01 2 

&• 2S^2S 3aAiaSS« [HM3!Z(22)M 5 : i*IS "T'Oil MO "JTEi EgAlS 4^ 2J71I BO. 

DIM fl*KH, §31011 = ftB AIAI^(14)2] LH^Oii 1 #EH2J SE£IBE(40)M ^HtKSAI. Htil-CH ± = 
g(24a,24b)(24c,24d)M go KB 3iTEI = B!*5C|(20)2| 2=01 01 aiilSE(4Q)0il 2I5KM MO SEI 3 
4W - SEE* *ja-D(E 52J "Sd" 2E 

HEiLK 0121- 3£ S^QIIE 9583 (20)0)1 »S"a 2^01 ami 01 *2E.g(24a,24b)(24c,24d)S 5 
ShOt SiaeE(40)S SSIEIOIOE!- SEIBE(4Q)(>1I 2J*K II 7U-H1T ^ 2J7I UHSOL 

SItlBE(40)01l 2]*]- [HM£!Z(22)2| a ^?E2J tf#MS SO. 

§ol, »§»g ^I^^HMSxl §21- 301 £tf 2§i 3 = 2°-LL IM^Hi^g-xlOII H*S*EI BEI 
321 S3 01 7^HA| = 3^(HI^, 01^ efSKH 2! Z^Q (20)011 VSS £!§0I £!^?§l ^iHEIAI So hCfl » 
7I*H«S*|2| 2S5T0I 8HE|£ S°| sa^l- W3SO. 

B ^ K S^ 3^ ^EH2j 5jg ^^CHI0|E1^|- 7[X\= ^MW ^?it[0\ ?imtl -7^3^ 

S §^A|2J XilOi^^M 4: 5«S ^^CHIOIEiM XH^^Lil 3 =301 SILK 

Er ^S^J OS S^CHIAiBJ AF^^EBJ iJg^Kfl ^=3^01 ^01^ GH^OilAlU 7i2J 

SA^ WBEi UEh L cS^^^ ^^^Q2J ^^CHI ^1^^7h ^5|-A| 2 U J^^CHI 1 

s s& h s »7aw 4^ a= =ia ^*ohoieis thisu^dii sad. 

B ^ h S°l E ^ MeHU e^-AI ^ZE^QCHI ^E|^ d^^l S"ifl AI3, CHM 

^J^M AIS01) MEI-^EI E3AI1 ^ ?d= ^!*CHI0|EiM ISofeDll SIO. 

B ^ h S2] E LhE 2|^^^E1^ 2! §01 LI- SJohOI Sli^^QQil ^JE|^ 

«l aaiAia, 01 S ^I^H45&x|2J ^A|^ 4 Si^ ^^OilOIEiM Xll^feCil SILK 

3^ 3^5^| ^1^ B 2Jtt =13 *!^01IO|Ei^ W0\± ^M; £?\ mOl^M^ 

S3 0)1 Zl"^ b ^3 CHtfElfll HHWS ^ S"2J «| 1 ^ HI- 2 23; HI 1 gj HI 2 R32j LH^ 

30j| z^zf = g-oj ffl | gy hi 2 0h3L1|E; ^| 1 H3 9! 01 CHI ¥^T£! HI 1 DI-3L1IM s 4=g 

fr^l ?|^*H^:£J £h#§0| ^^E|CH, ^l IHIOI^^^OII ^3H^ S MBHU 0| =0| 7t~st[^m 

3 ^^01 21-0101 ^^DOil 2J^H *j7h ^WEIDl, CHM^^^h EMS &7\ HI 1 D|-3L1I^.2|- CH 

sElE^- 4^1 ?l!^^C-iOil ^ ^fg^J LH^^Oil ^ ^ ^2J MeHU3 s '; ^ £t7\ 

HI 2 0h3L1IM2|- CH^EIE^ £9| 3!2S^Q|2J °^«0il ^ tl" ^2J 5?i^3^;# St^CK 

Etl, B ITSOi] 2j*i- 5|S ^J^DIIOIEI^, ^1 tJ" ^2j MEHU3^2J O^h^ 4^^B2I- #7\ ^ ^2] 
5^^3 S '2J 01-^ofe 4=g^M0| ^ CH^ofe HI 1 S! X1I 2 0|-3L1IM2h 2Ah7|^^^ 4 k 2 ^g§|-E 
* ^SEIEfl, &7\ HI 1 5! SI 2 D|-3L1|E~ ^ai g^0| 4^1 MEH^5 S S E?1^3^2J Ai 
S D^fe 3^^M °s Olg^l ?im01 S-S 2^^^ SfBg Eh . 

3EI3, 4^1 *]■ ^"21 HI 2 DIGLL1IM=, 32J ^^^3^ CH^SOI ±^ =z>m3. EhSSS ^3^^^ ^ 

OICHI 2]^» Dh3L1IM2J AH%HE £101, ^§3301 ^01^ Oi^OilAlU 

37I2J Ah^OI ^mtm EIES, S!3^E| ^^CHI [El-S 2 U J^I^P ^A|^ ^> SILK 

E*|, B g-g2| 4»-7|2F3^ BilOl^ ^^H; ^1 IHI0|^^H2J ^3 (HI i§*f Zj-^l ^3 [Htf 

El 71 HH^I^I ^ ^"2J HI 1 a B 2 S3; 4^1 HI 1 a «l 2 R32] LH^^Oil ^ ^ S"2J HI 1 

g| HI 2 DI-3L1IE; hi 1 H3 a 01 Oil ^sfS HI I 0h3L1IMM ^g*K?l Wtf ^2J g 
^EIDi, ^7 1 mi □! ^-^AH CHI S! MEiiH OlgOl 7^t[^m 3 ^^0| EPIOj ± = UCHI 

oH «7Kfl»EIDI-, CHMSI^^I- SfllS &!^EH; 4 h 7l HI 1 DaUIMfil- CHSE|E« ^1 a^BOOil 
El ^ ^oj 2|.ggoj lh^^oII J^srg *h g2J MEHU3s ; 4^1 HI 2 0h3L1IME|- CHSEIE^ Q7\ 
S?^^E|2| °^«(HI ^ ^^-Ej ^ ^BJ 5?1^3^J a ^1 M2HU3^' a/E^ ^^^3^011 #^5| 
S^EIE^ i+7\ HI 1 a/E= HI 2 DJ-3L1IM2J 5.3 CHI ^ ^gEIOj £7\ ?!!^^C42J ^§A| 01 
□ Oil 3*5EI^ 2 SS5fe Stmfe 21 i5h^ =!S ^^CHIOIEIM HlSSh^ 

2(HI 2J^H 3^&CK 
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#71 S : SSai£ HH7I£E SF 27-c(HIAI Sf 100 LHAI 3000cP2J g£ 7OTCH, £E&, »MSE ST 3 

~4K0e01IAi 2? 50-4006WAI WtH ^ 2t= »SS«2! 2101 fcttS'SjSHIh E[K>A| , 01 WSSHI = OhZLUI 
M ^?|0il E5EI3 §£1 LHEI71U «KJEjXl 2*11 gg£! #EHM SXHH3AI SS^WM ffl 

DIM 2|*ra- 0)@ Sg!££ 2!*-KM a^SQOO SSOI »«£IEia£ 0| SSOI DIQL1IMEF ^§3^1^ 
AHDIOil fflWS XhSSaiOil 2|s|-01 2WHEI7I .[IHgOIL EH»e!5». ^SXISOII 'JTEI EgAlfi 

4 siD. co-em , #*!* 2§t 3^ »s»a ipi«ng3xi-or&api££ ttmw. ^ sick 

DISK SSVIOI B aS^J UtEfSlfr flLATOW #Hlo| flaBO. 

E 6 LHAI £ 8011 = B BTS2I' H SAIDIIDfl COM S|S *}*0ilOIEi7h EAIEICH SID. EAIS Hh2h SOL 
B 1T90I CO-e 5!S *!.^01IO|E12j 7IB*!2! 72, ^ WO|:^HI(110), BI2*G|(120) S! 7§ 
*B(130)» ^Hltfe 7IB32! "'SMI fl-StH SER21 2^2}- SA»-WO|.*Ola : a; ?3j|5!£g B 

CK 

#71 miOI^XH(IIO)^ gfr£( 1 12)21 .«Q W^|*(1U)S 7SEIDI, #71 «3 TOS(114)^ #71 § 
XK(I12)2| #9 S^Oil tf jsrei UAKT16a)(1lBb)Wi 2\ZK& ^sfEIGi SICK 

#71 (120)0)1^ CHM2!^(122)7|- IWHEICH S£EH:, ¥ «SI 2TOICH 

£ *D( 124a, 124b) (1 24c, 124d)0f| 2|SK» *71# S MEHU 0IS0I 7feo}&^ #71 

mor^¥«(iiq)2i 73X1^(114)0)1 . ««atH aa. ee«, #7i ar2«3<i20)oife tstiz hbm 

^©5h7l © 2T2] 5hmS(126a)(126b)0| ttSEICH SICK 

#71 3!*3£i 7^B(130m ^ «T2| HI 1 a HI 2 fiH( 132a, 132b) (132c,132d)2K = *T21 HI 1 S 
HI 2 DK3L1I M (134a, 1 34b) (1 34c, 134d)2h 7^5^(136)^ #71 HI 1 gj HI 2 

RB(1 32a, 1 32b) ( 1 32c, 1 32d)= #71 HtO|£*H(110)2| gxll^ (112)2] #3 Oil Zj-^M ^ S 
a El CM-, #71 HI 1 &' HI 2 DHlUIM(134a ,134b) (134c J 34 dm #71 HI 1 SI HI 2 
RH(132a,132b)(132fc,132d)2| LH 43011 J-srgQ. #71 ^§3S{(136)£ #71 HI 1 

OHlL1IM(134a)(134b)E| : -EHSQ'E* #71 ?!*«3(120)IHI tl &2\ 1 25a) ( 126b) 2J LH^ 

Oil ^ «*rg *h £T2] EaS3H(136a)(l36b)ah #71 HI 2 □aLilM(134c)(134d)2F [H^EIEE^ #71 
a^*a(120)2J gf^OII ^ ^ 57i#3^(136c)(136d)^ 

0121- iTOI ^?#^! B ^gOil ^ ^l^OilOlEi^, #71 571 # (136c) (136d)0J 2^ # 

71 HI 2 □OL1|E(i34c')(134d) 3! HI 2 a3(132c)(132d)2J 7mW ^JoH S02S*Q(12O)2J 5?i# g^OI 
*«E|D|, #71 E^^3^(i36a)(i3Sb)01l ^= 21=21- #71 HI 1 □aL1IM(134a)(134b) 3! HI 1 
R.3(132a)(132b)2J XWfl 2J^H 3^*01 (12Q)2| ^ehu g^OI ^^CK 01 EIH, g$\9.t= BEI #71 
571#3^(136c)(136d)0l (120)S| 2SIIM 5101 OFUEK B-fltJ- #71 HI 2 

HL1IM(134c)(134d)2h CH* P EI£^ HHxIEIOI SiCHAI, S EH CHI UI^H DH^ ^ ^OIP gfl§|-Jl£E 571^! ^ 

4 2^711 ^, HI 2 □aL1IM(134c)(134d)2h CHt> f EI^ (120)2J £I^^(HI& 

^j3^(136c)(136d)0l ^7:IEI0i 2iH, ^S^OI ?!I^^Q(120)M M£1^H ^ ^MOI S7I CIH^CHL □ 

^oi^e 57i# ^ si?ii eioi 3^2j Ai-gsmoi mom?\\ #71 

EEHU3S(136a)(136b)E D^WS, #71 HI 1 DUL1I e (I34a)(134b)2|- CHSfS e!^IH(120)°l LH* 

^chi ^xieich si^H^, ^rsoi ™*BQ(m)m ^^01 sioi s^ej a^smoi momn ^ 

CK 

^S, B ^S^J ^ ^A| Oil Oil 2Jt.^S ^DilOIEIOilAI^, #71 Sh ^EHH5a^ (136a)(136b)2| 
m= 4^l¥^ll- #71 *]■ ^SJ ii71#3^(136c)(136d)2J D^j-^ ^S^^OI ^ :fflSSh£- HI 1 ^ HI 
2 Dam M( 134a, 134b)( 134c, 134d)2h SA|-7|^2^ #s *^u|-Em ^#EI^DiL OIM flfihffl- #71 HI 1 
^ HI 2 DiaL1|E(i34aJ34b)(134c,134d)= ^ S ^ ^Ot Dff Q?\ MBHU3^'(136a)(136b) %1 ±9\ 
#3^'(136c)(13&d)^ AiS U\^t\~ 2^ °2 Olg^^l ?|t[01 2^2^ sTAI- 

ElOi SICK ^, HI 1 3! HI 2 DHIL1IE (134a, 124b) (1 34c, 134d)7f ^ H^^j 4=1 g^J^M 
S#2S S==0| AiS LhE 7hX|£S ^l-EIOi SICK 01 Oil 3^2| °s kl^mm 60~70OThX| 
gCHAIl 4 SICK gfliOil^ 5^2J °s Ahg^OI 20~30X0il Mlh^^CK 

i^.K B ^S2J ^ tfAIOIOI S|g ^^OilOIEiOIIAI^, #71^ HI 2 0|-ZIL1IM( 134c)(134d)2J 3^ CH 
§301 £S ^11 7hA|^ ^3^2^ ^2 £101 S^CK 01 Oil EP-EK □h^LLII^CHI A|-^^&2J g^Jt 
E 9011 Ai HF2F ^OK 7|-°A|°j- ^57^ Ofc! 2^ M^M 7^A|?il £jCK CCfEhAi, 3^2| 

0|^5(HIAIU t»"# ^gti" H7I2J AI-^OI ^gSMI EIH^, ^2H2|- ^"01, a!^^Q(120)2j ^§011 COM 
AH^M52J MSgOil 2Jtj- 2) ^±71- ^^hAI S^DK #7|*j- 2j u J^^01l #=j ^#M 

w ^ sick 

S. 60ilAi 140^ (120)2| ^gAI ^45 £101 EhOICH 124a, 124b) (124c, 124d)2S 2 

^ h EI^ &mm ^iHAI?l7| ?lti" ^IHBEOICK 

ii^J- £ 10§ B ^ h SOH COM ^^OilO|E|2| ChE ^AlOflM UEhtf AhAIEE 0|H, 5. 11g £ ICDil 
UEK* S|g ffl|»0HOIE|H| E^EOICK 

E 10 a E 1 1 CHI EAIS! Um SOL B ^"S2| Cl-E tfAKMH 2J*j- HE ^l^CHIOIEI^, 

mioi^xH(iio), g«isa(i20), ?n^aci ;?^E!-(i30) si assai(i50)» ^mtrch cm7iai, #71*1- 

bHlOl^r^^H (110), ?U^^CH(120) a SU^CI 7^4=E^130)^ S-Ai ^St!" B 1TS2| g ^AlOtlOII 2J^ 

hs ^oiioiei2i- n ^# a ^goi ss^i-e^, g^si ^oiai-oi ^x-ii^ei a^mi- 

7IS uhDI, CH7IAi^ B ^AI01|2J R^o] (150)011 CHol-Cfl SS^^ ^g^jCK 

#71 c c5 S SM(1 50)^ ti- i71#3^(13G-)(136d)01l ggul 2^E|E^ ^ HI 2 

□HlL1IM(134c)(134d)2J S3CHI ^gEIOi 21D. 0| aBS»l(150)S ■ #71 
^S3ffl(136a)(136b)(136c)(136d)WI 2]*h ?li^^Ci (120)2j ^gAI, ^, ?l!^^C-i(120)7h &9\& S M£H 
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u swas 01 sv w, 2!*a£i(i2Q)oii »»a-= s§# c ^i^ ^%>m sta. 

271 asdaoso)^ 22^ 37121 ss^oiu xpisoi saoi wiaiEaat waeixui- sa-s-^a 

fitft^ Ahgl ^ SID. 

E*L 271 a'B-8fl|.(1S0)S CH7ISE 2f 27C0U1 Sf 10D LHAI 3000cP2j gEg£ll 71-XI^ 201 HI-&5! 

ma, e*l *raas *f 3-4kob0|.ai ef :5o~4qogjot asm 4= a= 201 HhB^mCL 

[Q-BHAI, 271 3.1 SSI( 1-50)5 3 S«0|| 2|mOI B!-2*Q(120)2| 9.9*P1 HDL ESL H 

Oil S|*K» WAfiS SB1LHEIXI 3-H Dam E(134c)(134d)2h 5^2Bg(136c)(136d) AH3I.M *IH:*I g 

AIte!!!}. 

27l2h a-aS3B(1 : 5)a WKAfcL DI&S3 HS«*S|(Ferrof iudics)AKHIAI »2gsllM Ah© 

W * SAO- 0| 7JggS|2| ^2 2M^, TjeWI 2|ma, Xr#&(Magnetite) 4~6X, 21! tf£a(Oi : l 
soluble dispersant) 16—20%, S|-.§g (Carrier liquid) 73-80X, Stf^ »«S( Aromatic amine) Q~1%^ 
ElOi SltK 

□i-a irai & arssi □* saimim 21*!- sis *!*otioi;Ei5, 2-ai «9&r b its-si- s umwh 

oj^ oji^-Qii o| Ei £(. rj^7}AS, □OL1IM(134a;i34b)(134cJ34d)aF 5^5g(136c)(136d) a 
S3» (136a)(136b)0il 2|ti- S*K7|S] 2i ^rSM °J*H a!*SQ( 120)71 £712 a MEHS 01 
§:g£5« CH«S!S(1.22)S| £712 5! MEHU S^OI 4i§£h 

01 an, as«a(taoDi£ mwimmM 0101 asts-aa- oigs, ssoi warn* ei^ql oi s 

^2H°J S^Se , a-OICH ^ : =a(124a,T24b)(l24cJ24d)^S' 31TEI7I 01 3 (HI, 

□tZILB M ( 1 34c) ( 1 34d)ah S^IS-aH (136c) (136d)l|-2| AhOICHI T^H =J 3SS»(15Q)0I 2|« ShlhS SilEI 
71 AlsjtfQ. 

ECFEhAI, E 12CHIA1 2E "Ge"£ EAIS H[9.[ ITOL £EH2j SItiBES A^tl 3^(E 1221 £!E "Gd")CHI 
UlffHM [HBS! 2(122)71- ^SAIS 'TOII Eirij 001*1.21 "te^ &mM\ 9*SO. 

EAIMKHIAI^ SH-BSa^W S?l23ii(136c)(136d)]l|- »| 2 DH1L1I E(i34c)(134d)2h£| AMD! 
Oil Was 019 EAIShU 2A£U, SlSai= tl- »2| MEHH2g(136a)(136b)l|- Xfl 1 
□HlLi-E(i34a)(134b)a2| AJ-0ICHI ^nil 21^ CM, Etf, Xil 1 S a 2 

□aUTM (134a, 134b) (134c J 34d) 5^ CHI ^ ^^1 ^E SACK 

Eti", B ^AIMIOilAI^ SS^*EA|, AhS^^IM OIlAl^ra^LK ^71 SS^I(150)^ Efl!A|& Aj- 

SSBItHI tTSEIS 5!e OHJDI, B ^ h SBJ asS»(150)2h 7|^M ^ SWIEFS S 

OI^OilAi ^Sti" ^ s »-«tHI ^lo^, ^^5^01 DULL-II^ CHtlEI^ ^1 ZLSQ 2] =&CH|oi- M 
xlEICH Si7l UH^01I, A|g 211 ^ °J.M OFLIEI- ^^Q|2J °?1|7h 7h«?i! E|°^, 

^71^1 31 ^HH^ ^ICH^E7F B ^A|?1I EID1, [Q-EFA1 , SlE a 01 71- H^thEl^ ^a^l ^7|s^ah 

SflOl DH ° ^§3^1 AFei ^ ?iQ. 

E*i", B ^SCHI BitJ- ^JS r ^^CHI0|Ei^, OhZlLIIJ^BJ i^0| 7hA|^ ^3^^^ ^^E|7| 

[IllSOli, AF^E7h EIH, C!>Ef Ai , ^^3^0| ^0|^ CH~5LHIA1Lh ^Sti" 37|7h 

Ej-^oi ^gol-Til EIHhL A^^E2J 211^271- ^EIAI Sr^CK ^, ^7121- ^ 21^^^ CHI ej^ ^\ 

Etl, B ^SQil 2im3, 53*1 3! MEH^ e^AI a^*Q-01l 2^01 ^EIQIEI-E, 01 2^01 21-0101 

>r=^o^ 2^ h Ei7i org on, DmuiMEh 7§3^m AhoicHi »na assfloi mm iue aii El 

71 EIHSCHL CHM^^M ^^AlgCHI MO- ^Ei E^"A|^ ^ ^711 @D. 

M^L 2-7121; ^01 ^^£1 B ^ h SCHI mm 5|S ^^(HIOlEi^, 2I¥^¥E1£1 2^0IU oj^ h 
01 ^^^IIICHI £!^0| ^El^ 3^CHIE, 4 h at!" H|-£h iTOI 23^25 SHm h ^ S17I 

OIL AI-^t:!- ^Hl- ifOI 2^ g§§ ^7I^AH^§xltH|Bj '*\m&Q\ 'WCHLmU &S0I 

EtL B ^S0|| ^ Qi| Of E-i CHI 2]ul3, ^TI^J a §^A| ^^2^'CHIAi ^E|^ 

aasai wmoi 22^^^ L j^ h ^ a7i lasoiL oi e!*»- ^^oiioieisj 71^21 gau 

OI^OHAi^ B ^ h SH1 urB5|*i- M Al 01 Oil EH^hd EAI^hH, SSSFa^LK B S h S^ £T7|£| filAIOI 
CHI ZfSEIAI srn, oim S^B?KHIAI ^^o^ B RX\m ^Oj^OI 2^01 g^H WSOI M 

o^m a. m ^g*e*g ^^^Ai crsy ^Ai7h 7rs«s bsoiem, 32h sssagg 

^S^l 71 a 2| m*\ LHOfl SiTII SQ. 
g^?t> h 1. BIIOI^ 

wioi^^a2j ^3 chi ijg*!- [H* p Ei7ii uh xi & ^ ^ a i a a 2 23; 

27i a 1 a a 2 lh^^chi ^ u«rs 5 asi a 1 a a 2 duiliim; 
27i a 1 £.3.. a 01011 s?*ra a 1 di-iiliiei 4guh7i ?it^^ ^soi ^-seich, 271 mioi^ 
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^XHOil 5?1# 9i EfflU yit F 2S 01=01 ^feSFEi H 9\Q\D\ ± = SM SJffl **7h fl»5JDI, 

#71 Hi 1 DQL1IE2I- [HiElEi ^ B£*QH » «2I £hgg£j LH^Oil *W t!" £T 

2| MS 9381; 91 

#7|. HI ZDDtlia CHS.EIEW #?\ gji^gog gf^Oil *arg *]■ S2| S^2U;« Stttt 

= a* naaa *h= sib- *i^(hioiei. 

STO 2. HI 1 *KHI 2101 AL #71 tt MEHIJ3SISJ QH?ofe HI- #71 tj- 5?f#H 

B 5| EttSafe Ql ZW EH8»h= SI 1 9! M 2 QDLlMa- a»7|S|aa #£ ^§5lEi ?3E| 

a, #7i hi i 3 hi 2 dolum^ zra a 2 wsoi as #7i saisaa as" m5H3su°i ais dnk* 
& IstSI S5 ^M^a oisepi *iwm sh 2=£5 «roa as ^gaa sis 

Wl 01 El. 

STO 3. HI 1 *M SHXAL #31 SI »2| HI 2 DDLlEfe, 32| 591-3381 CH'SEOI ^§ 

assa ^s«£s ^ssg vg°£ ai~ sis swwoiei. 
«to 4. wi oi a ^xbj 

#71 WIOI A«ns| A^gon g s * h £K2jg EHttEITI HHxia = £T°J HI 1 S! HI 2 R3; 

#71 HI 1 91 HI 2 £H£] LH#3(HI ?W = gpj HI 1 ?! HI 2 DH1L1IE; 

#7| HI 1 S3 9! OI CHI ¥*TS HI 1 DhULU MM ^©oh7l ?ltT ShSSOl *S.EKH, #71 fl|0|^ 

VXHOil i^^j 9! MEHU OISOI Jl^t^m Ol Si^OI 2KJICH £='SM H|fll S7I- ^xlEIDI, 

chm?d^7k irns a**a; 

#71 HI 1 DQL1IM2I- CH-gEISE* #7| t¥**QOt *f S»S2| LH^BUM #*TS » £T 

#7| HI 2 DaUIMSf HH^E|£^ #7| S!**G|.2| °m«01l ZfZf w&tg *h SaSSffl; 9! 

#71 MEH.U3S 9i/££= £7i33SJCHI sttol S#EI£^ #7| HI 1 9!/£E= HI 2 DiaLIIMei JESOII ^1 
^ ^SEICH #71 S!*ffl32| ^SAI 01 S!*§D|D|| HSEIfe 2§g afiSfe aBSH;§ 3*»fe 2 
# 1§£^ Sfe S|g *!*(H10|E1. 

§^t»- 5. HI 4 ttfHI SiOlAi, #71 ^ M2HUa^£J Dh^fe ^^j^^HF #71 ^ £T2| ^^^'5 
^S^MOI ^ CH^fe HI 1 9! HI 2 DhZLLII^I- 2Ah7|^^S #2 ^gSS^ =?^E| 
CM, #71 HI 1 9i HI 2Dh3L1IM^ ^ 3£! SMI Q# #7! e^^js^ w 5?l6l3ffl2| A|g D^F 
~ ia^Mi 0|g^h7l Z\tm 2^^^ 518 ol-^ 5|S ^1^ 

CHIOIEi. 

6. HI 4 *KHI S^LHAL #71 ^ HI 2 00111 M^, 3£J CH^OI 
SF^S^J ^3^^^ ^Hi ^S^^ 5^ ^j^CHiOIEI. 

g^ti- 7. HI 4 ^CHI SiOIAI, #71 SS^xHI^ CH7I^£ ^ 27*cCHIA1 ^ 100 LHAI 3000cP2| g£ g?| 
s ^ ail ofe SjS ^^(HIOIEI. 

g^ 8. HI 4 %m SiOIAI, #71 ^S^X-11^ Ah# SOilAi A^#S ^ A^^X|°] 192^ ol- 
^ 5jS ^I^CHIOIEi. 

S^tT 9. HI 8 %m SiCHAi, #71 A^^x-jl^ WTIISE ^ 3~4K0eCH|A1 ^ 50- 4006HI-XI AH^ 4^ Si 
^ aM 192^ 5^ ^i^^ioiEi. 

10. HI 9 tTOil SiOiAi, #71 A^°X||^ ^1^011 AK^^A|-7h '^go|->j| gAi-Ei e^OIH g^^j 

an ofe ^^(HioiEi. 

11. HI 10 %m\ SiOIAI, #71 AI#£jAt~ Fe^CLM St^h^ aM WS^^ sig ^^OilOl 

El. 
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